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(54) nWAB/MHECKAH AOPHWPYIOmAfl 
TO/IOBKA 

(57) M3o6peTCHwe othocmtch k He<J>TeAo6wBa- 
tome* npoM-CTM w npeAH33H3MeH0 6ype- 

MMfl M 3KCn/iyaT3UMM BOABHbJX. He<J>THHWX M 

ra30Bbix cxbsxmh. Ue/ib - noBwweHwe 3<J><t>eic- 

TMBHOCTW paOOTbt fMApSB/IHMeCKOA AOpHMpyiO* 

me* ro/ioBKM 3a csex o6ecneMeHna 

CTa6M/lM3aUMM nO/IOXCeMM« nOABMKHWX ceKTO- 

poB bo BpeM» pa6oTbi. fl/ifl aToro eepxHMCi m 



HMXHMM TOpUbl nOABVDKHblX CeXTOpOB BbinO/1" 

HeHbi b npoAO/ibHOM ceneHnn ruApaB/nmecxoM 
AopHupytoiueft ro/ioBKM c OKpyr/ienneM no pa- 
Anycy, paBHOMy nonoBMHe a^mhw noABMWHO- 
ro cexTopa b npoAO/ibHOM ceneHun c ueHTpoM 
b paBHoyAa/ieHHOft ot sepxHero m HMXHero 
topuob cexTopa tomkc MaKCMManbHww aws- 
MeTp b nonepeMHOM ceMeHMM pa6oneM noaep- 

XHOCTM CeKTOpOB BbtnO/IMCH H3 p3CCT0flHMH . 

onpeAe/ifleMOM no MaTeMaTWMecxow <p-ne, ot 
oepxHux topuob cexTopoB. flocneAHne a pa6o- 
neM no/ioxenwu nepeMemaiOTCJi 6e3 nepexo- 
cob, hto cosAaeT HauBwroAHe^uiMe yc/ioBnn 
pa60Tbi cexTopoB m ynpyrow Tpy6M3TOM Ana<t>- 
parMbi, yMeHbiuaeT ocesbie m paA^anbHwe na- 
rpy3KM Ha Ada/in to/iobkh w HKT. Ha kotopwx 
cnycxseTC* ro/ioaxs, m noBwuiaeT xaMecTBO . 
pacuiMpneMoro n/iadbipn b o6c3ahow Tpy6e. 
Bwno/ineH we topuob cexTopOB no psAwycy mc- 
KiitosaeT 3aK/iMHMBaHne m o6pa30B3Hne xo/ib- 
ueBoro 3a3opa Me*Ay cexTopaMM n 4>/iaHueM 
b c/iyMae noaopota cexTopOB. 3 vin. 



H3o6peTeHne oTHOCMTcn k He<J)TeAo6wB3- 
totue* npoMbiuineHHocTw, a s3Cthoctm k 6ype- 

HMK) H 3KCn/iyaTaUMM BOA»MblX, He<t>T5!HbJX M 

raaoBwx ckbbkmh a"» yciaHOBKM nepexpbiB3- 
Te/ieft b cxBaxHHdx c ue/ibio BOccTanoB/ieHMw 
repMeTMMHOCTM o6caAHwx ko/iohh. 

Ue/ibto M3o6peTeHMfl nB/ineTcn noewiue- 

HMe 3(J><t>eKTMBH0CTM pa60Tbl rMAPaB/lMMeCKOM 

AopHnpyioinew ronoBKM 3a cmbt o6ecneMeHMfl 
CTa6MyiM33unn no/io*eHM5i noABMxcHbix cexTO- 
pos bq apeM* pa60Tbi. 

Ha 4>wr. 1 cxcm3tmmho npeACT3B/ieH3 rwA- 
paBnuneCKSfl AOpHHpyiotusn ro/iOBK3 t nonepen- 
H«M p33pe3; Ha <J>wr. 2 - to xe. c noflepHyTbiMn 
ceKTOpdMM b pa6oMeM nono^eHnn; na <|>ni\ 3 - 
cxcMa cm/I. AeflCToyiomMx Ha cexTop. 



rHAP3B/]HMeCK3fl AOpHMpyK)lA351 T0/10BK3 

MMeeT nonyio iuT3Hry 1. H3 KOTOpyK) OA6T3 
ynpyran Tpy6MaT3» A^a<t>parMa 3. Me*Ay 
4>naHU3MM 2 noMetueHbi noABviKHbie cexTops 

4. BepXHMM M HMWHMM TOPMbl CeKTOpOB. OpM- 

zieratoiAMe x 4>/iaHuaM. Bwno/iHeHU b npoAonb- 
hom ceMeHMM AopHMpyioiMew ro/ioBKM co 
cxpyr/ieHueM no paA^ycy. pSBHOMy nonosuHe 
A/iuHbi cexTopa b npoAO/ibnovi n/iocxocTn c 
ueHTpOM b paBH0yA3/ieHH0w ot sepxHero m 
HMXHero topuob noABuxHoro cexTopa TOMKe, 
a M3KcnM3/ibHbtM A^3MeTp b nonepeMHOM ce- 
Mennn ruApaB/inMecKoti AOpHnpyjomew rono- 
bkm pdSonen noBepxHocTM cexTopOB. 

KOHT3KTMpyiOIMeM C p3CUJMp«eMblM n/13CTbl' 

peM. BbinonHen na paccTonHtin X ot bcpxhmx 
topuob noABMXHbix cexTopOB B npOAO/lbHOM 
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ceneHMi* nocneAHux. onpeA&i»eMGM e coot- 
BeTCTBMM co c/ie/iyioiMert 3aBncnMOCTbK>: 

X=^-H(0.3+sln/3). 

rAe L - A/into noABMXHoro ceKTopa b npo- 
AonbMort wiockoctm; 

H - paccTOAHHe mokay npaMofl, napa/i- 
ne/ibHoA npoAQiibHOM ocm icopnyca. npoxoAfl- 
mea nepea paBHoyAaneHHyto ot BepxHero m 
HMxctiero Topuoa noABMXHoro cexTopa TOMxy, 

M TOMXOfl nOABMXHOrO CeXTOpa. M3XCMM3/lbHO 

yAaneHHoA ot npoAo/ibHoft ocm xopnyca; 

fl~ yron HdK/iOHd k npoAO/ibHOft ocm tma* 
paauMMecKoA AOpHwpyioiuetf co/iobkm pa6onei* 
nooepxMocTM noABMKHoro cexropa. 

K nosepxHocTM, npM/ieraiotueA k m*$- 
parMe, xaxAoro BToporo noABMKHoro cexropa 
npucoeAMHeHU Meian/iMMecKMe n/iacTMHbi 5. K 
nnacTMHaM co ctopohu AMa<t>parMbi npucoe- 

AMHeHU npOKildAKM 6 M3 H/IOTHOM TK3HM T3X. 

mto xpa« TK3HM BbiCTynaiOT 3a Kpan n/iacTMH 5. 

npM C03A3HMM AdB/ieHMR B yCTpOMCTBC % 

TpyOsaTan Awa<t>parMa 3 pactuMppeTCsi m paa- 
ABMraeT cexTopu 4 ao ynopa iepe3 n/iacTbipb 
8 b p cm o htm py e My io Tpy6y 7. ripw 3tom o6pa- 
3yK>tuMffcn Me*Ay cexTopaMM 6okobow 333op 
nepeKpueaercfi BbiCTynaiotUMMM m3ctsimm 
nnacTMM 5, KOTopue npMKMMaKrrcsi AMa<(>par- 

MOM K OnOpHbIM nOBepXHOCTRM CMOKHblX CCX- 

Topos, a icpan npoxnaAOx noArM6aK>TCfl. 
3aicpbiBa* ocTdBUJMecn 3d3opbi no xpanM nna- 
ctmh. llpM npoTflrnBaHMw ro/iOBKM Meoe3 n/ia- 

CTbipb CeKTOpbl 4 BCC BpeMfl OCTaiOTCfl 

napanne/ibHUMM ocm to/iobkm. ripw saxoae 
(m/im BbixoAe) ro/ioBKM b nnacTupb 8 cexu>pa 

HaXJlOHfllOTCJI no OTHOtUeHMK) K OCM rO/IOBKM. 

npn 3TOM MAeT To/ibxo nepepacnpeAeneHue 

K/IMHOBOrO TOpUOBOrO 3330p3 y C AByXCTOpOH- 

Hero Ma OAHOCTOpOHHMvi 2y M axc ho o6pa3osa- 
HMA CKB03Horo KonbueBoro 333opa Me^Ay 

<t>/iaHUeM 2 M C6KTOpdMM 4 He npOMCXOAMT. a 

K/iMHOBbie 333opbi 3anonHflK>TCP npoioiaAKa- 
mm M3 TKdHM, Buno/iHeHMe pafkweft noBepx- 

HOCTM, KOHTBKTMpyiOtABM C pdCUIMpSieMUM 

n/iacTbipeM noABMXHbix cexTopoa co CMeme- 
HMeM MdKCMManbHoro AMdMeTpa, npusoAUT k 



mx napa/i/ie/ibHOMy nepeMeiueHMio a pa6oneM 
no/ioxeHMM 6ea nepexocos. mto C03AaeT MaM- 
BbiroAHewujMe yc/ioBMp pa6oTw ai» cexTopoB 
m ynpyroM Tpy6naTOM Ana<t>parMbi, yMeHbtuaeT 

5 ocesbie m paAMa/ibHue HarpyaicM Ha pfiianH 
ro/ioBKM m HacocHo-KOMnpeccopnue Tpy6w. 
Ha kotopwx cnycxaeTcn ro/ioBka, m noawwaeT 
xawecTBO npM/ieraHMn pacumpneMoro nnacTw- 
p« k oScaAHOft Tpy6e. 

10 Buno/iHeHMe topuob cexTopoa no paAMy- 
cy MCK/iKHaeT 3ax/iMHMBaHMe m o6pa30BaHMe 
xo/ibuesoro 3aaopa Me*Ay cexTopaMM m 4>/iaH- 
qeM b c/iynae nosopoTa cexTopoB. 
<D o p m y n a M3o6peT6HM* 

15 rMApaB/iMMecxan AopHMpytotuan ro/ios xaf 
no 3bt. cb. N? 641070. OTAMMaiotuancji 

TeM. MTO. C Ue/lbK) nOBbJUieHMfl 3<t><t>eKTMBH0CTM 

pa60TU rMApaB/iMHecKOM AopHMpyjomeft ro/io- 
bkm 3a cmgt o6ecneMeHMfl ct36m/im3314mm nono- 

20 )KeHMff nOABMXHblX CetCTOpOB 80 BpeMfl 

pa6oTw. aepxHMii m hvi^chmm Topuw noABMX- 
Hbix cexTopoa Bbino/iHeHbi b npoAO/ibHOM ce- 
MeHMM nvipdammecxoA AopnupyiotAert ronoaxM cc 
cxpyrneHMeM no pswwycy. paBHOMy no^OBMMe ahm - 

25 Hbi noABM^cHoro cexTopa a ynoMUHyTOM ceMe- 
HMM c ueHTpoM b pa BHoyAa/ieHHO A OT 
BepxHero m HM)KHero topmob noABMXHoro cex- 
Topa TOMxe. a MaxcMMd/tbHbiA AMdMerp a none- 
peMHOM ceMeHMM pd6oMeti noeepxHOCTM 

30 noABMXHux cexTopoa Bbino/iHeH Ha paccTon- 

HMM X OT eepXHMX TOPUOB nOABMXCHblX cexTO- 

Pob. onpeAen«eMOM b cootbctctbmm co 
c/ieAywmeM 33BMCMMocTbio: 

35 X^^-H(0.3+sin^). 

rAe L - A/tHHa noABMXHoro cexTopa a npo- 

AO/lbHOM n/IOCKOCTMI 

40 H - paccTosiHMe Me^Ay npuMoft. napa/i- 
zie/ibHOft npoAO/ibHOM ocm xopnyca, npoxoA«- 
lueft Mepea paBHoyAa/ieHHyio ot sepxHero m 
HMXHero Topuoa noABMXHoro cexTopa TOMxy. 

M TOMKOM nOABMXHOrO CeXTOpa, M3KCMM3/lbHO 

45 yAaneHHOM ot npoAO/ibHOM ocm xopnyca; 

P-yVOfl H3K/IOH3 X npOAO/lbHOM OCM fMA* 

paB/iMsecxow AopHMpy tou\evt to/iobkm pa6oMe^ 
noBepxHOCTM noABMXHoro cexTopa. 
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(61)641070 

(21) 4700534/03 
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(53) 622.245.4 (088.8) 
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641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(} is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2j> max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = — -//(0.3+sinp) , 
6 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 

[see Russian original for figure] 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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